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On Wednesday, November 7, 1990, about 4: l l  a.m. Pacific standard time, t w o  
Atchison, Topeka and Santa Fe Railway Company (ATSF) freight trains collided head 
on at milepost (MP) 25.6 in Corona, California. The westbound ATSF freight train 
818, which was traveling f rom Barstow, California, t o  Hobart yard, City o f  
Commerce, California, was an the Corona siding. It passed the stop signal, and the 
lead locomotive reentered the main track area, blocking all movement on the main 
track. The eastbound ATSF freight train 891, which was traveling from Hobart yard 
toChicago, Illinois, wason the main track and collided with train 818. Each train had 
three-person crews.1 

As a result of the collision, the entire crew of ATSF 818 was killed and four 
locomotives and three rail cars were derailed. The engineer and conductor of train 
891 sustained serious injuries and the brakeman was killed; all three locomotives 
and five rail cars were derailed. The total damage was estimated t o  be $4,400,000. 

An extensive examination of the engineer's work/ rest cycle during the 90 
days preceding the accident revealed a wide variation in his reporting times. The 
purpose of the examination was to  determine t o  what extent the fluctuations in his 
schedule may have affected the events leading t o  the accident. 

Near the beginning of the 90-day eriod, the engineer took a 3-week 
vacation, thereby changin his emp o ment- induced work/ rest  cycle. 
Consequently, the Safety Boar 3 focused on f K  t e 64 days from his first day back at 
work, September 5, through the day of the accident, November 7. 

'For more detailed information, read Railroad Accident Report--"Atchison, Topeka and Santa Fe 
Railway Company (ATSF) Freight Trains ATSF 818 and ATSF 891 on  the ATSF Railway, Corona, 
California, November 8, 1990" (NTSB/RAR-91/03). 
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The engineer returned frorn vacation to  his previous freight pool assignment, 
which required him to operate trains between Hobart yard and Barstow. He 
remained in the freight pool service for 12 days and then transferred t o  the extra 
board. He remained on the extra board for 3 weeks, af ter  which he transferred 
back t o  freight pool service. 

During the 64-day period, he worked 47 days, avera ing 7 hours 26 minutes 

called t o  duty 56 times, meaning that on 7 occasions h e  worked 2 tours of duty on 
the same calendar day, 

His work schedule was irregular; his duty hours ranged from as few as 2 hours 
10 minutes (when he was deadheaded) t o  as many as 12 hours (when he was 
operating a train). The amount of rest he had between tours of duty  was 
correspondingly irregular; it ranged from as few as 2 hours t o  as many as 96 hours. 

His work/rest periods were unpredictable. 111 54 tours of duty, he had 35 
different reporting times. During 14 tours, he worked between 8 a.m. and 4p.m.; 
during 15 tours, he worked between 4 p.m. and 12 am. ;  and during 25 tours, he 
worked between 12 a.m. and 8 a.m. 

On 25 occasions h e  reported to  work 8 hours or more later than he had on the 
previous day, meaning that he changed shifts 46 percent of the time. Figure 4 
summarizes this information. 

Sleep research suggests that the human body maintains an approximate 
day-night cycle known as circadian rhythm.2 Researchers have noted the effect of 
violating the circadian rhythm: 

. . . the quality and quantity o f  sleep i s  degraded and 
performance is impaired as a result of working a t  night. These 
changes are primarily caused by the disharmony between the 
night worker's schedule and the underlying circadian rhythms 
of the body. The two are completely out of phase. The body is  
prograrnmed to  be awake and active by day and asleep and 
inactive by night, and it is  extremely difficult t o  ad'ust this 

sleep-wake cycle.3 

on duty in a calendar day. However, during the 47 days t Ci, at he worked, he was 

program in order to  accommodate artificial phase shi A .  s in the 

sleep that are imposed on t h em by irregular shift work. The engineer hinted at  this 

P lad his rest. He replied, "Well yeah, we've had what they called rest off, but can 

Thus, the biological clock regulating bodily functions and actual t.inie are out 
of synchronization for workers with schedules like the engineer's. Also, their 
biological clocks do not ad'ust quickly or easily t o  changes in the timing of their 

roblern in his 12-minute conversation with the STO when the STO asked him if he 

you force yourself to  lay down and go t o  sleep when you are not tired'?'' 

*Circadian rhythm is a term used t o  define cyclical biological processes which occur a t  approximately 
24-hour intervals in approximate synchrony with the earth's daylnight cycle Sleep/wake patterns, 
body temperature, hormone levels, and metabolism are some of the processes that have recurring 
and predictable variations ttuoughout a 2 ~ - h o u r  period. 
3Tilley. A.J., et.al. "The sleep and performance of shift workers." Human Factors, 1 9 8 2 , a  629-641 



3 

Indeed, research4 has shown that shift workers never full adapt t o  irregular 
night shift routines. Workers have difficulty working a t  nig K t, which the body 
normally reserves for sleep, and sleeping during the day, when the body is normally 
awake. When duty times are unpredictable as well as irregular, the conflict can be 
intensified. 

As a result of this these conflicts, shift workers begin to  suffer physiological 
changes and t o  experience job performance decrements. Significant decrements 
have been observed in visual acuity, cognitive functions, memory, reaction time, 
and, particularly, vigilance levels across extended time periods. As alertness 
decreases, reaction time increases, and the quality of judgment and decisions 
decreases. 

Dr. Donald Tepas5 noted that studies of industrial workers have shown that 
people who work irregular shifts sleep less and also report more frequent sleep 
problems than do people who work regular daylight shifts. 

Conversations with shift workers and other anecdotal evidence have shown 
that it can be difficult for a person to  go t o  sleep when his schedule calls for it but 
his body does not. If he does manage to  fal l  asleep, he may not be able t o  stay 
asleep as long as he should. Consequently, shift workers fail to  obtain a sufficient 
amount of quality sleep and develop a sleep deficit that cannot be made tip. This 
accumulation of sleep deprivation causes chronic6 fatigue, which they are unlikely 
t o  recognize unless they have had specialized training. 

Chronic sleep deprivation manifests itself in microsleep and napping. A 
microsleep is defined as a brief involuntary period of sleep that lasts from a few 
seconds to  minutes and ends spontaneously. A microsleep can be disrupted by 
external stimuli, but only if the are massively sensory in nature, very unusual, or 

of sleep increases. The worker may have no warning of either the beginning or end 
of a microsleep; when he has finished his microsleep, he may not even know that it 
has occurred. 

The onset of sleepiness that arises from chronic sleep deprivation is  to some 
degree predictable. Research7 indicates the existence of a circadian nadir, which 
occurs between approximately 1 a.m. and 7 a.m., and a secondary trough, which 
occurs between 1 p m "  and 5 p m  These are periods of diminished capacity for all 
workers, even those who are well rested. However, a worker's ability to resist their 
effects is greatly reduced when he has not slept, and it is  during these periods that 
he is  likely t o  microsleep. 

particularly meaningful. Micros Y '  eeps increase in frequency and duration as the loss 

"itler, M.M., et.al. Catastrophes, Sleep and Public Policy: Consensus Report, Sleep, 1988, I! 
100-109. 
5Dr. Tepas testified before the Safety Board during the public hearing regarding the collision of t w o  
Consolidated Railroad Corporation freighttrains. Please refer to "Head-End Collision o f  Consolidated 
Rail Corporation Freight Trains UBT-506 and N-61 near Thompsontown, Pennsylvania, January 14, 
1988.'' NTSB/RAR-89/OZ,PBB9-91630~. 
Khron ic  fatigue i s  attr ibuted t o  accumulated sleep deprivation due t o  circadian disharmony 
(violation of sleeplwake cycle) or circadian desynchronosis (rapid crossing of time zones). 
7Dinges, D.F., "The Nature of Sleepiness: Causes, contexts, and Consequences." Chs cer 9 in 
Stunkard, A,J., Baum, A. eds. Perspectives in Behavioral Medicine. 1988,162, 
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If the work environment lacks stimulation, the worker is  more likely to  fall 
asleep. For example, according t o  a Dinges study: 

Driving, no matter what the vehicle, seems especially prone t o  
drowsiness, errors, missed signals, and accidents a t  the 
predicted times. A study8 of 2,238 failures t o  respond to 
warning switches (which then induced automatic braking) by 
15,000 German train drivers revealed a temporal function wi th 
two peaks, 3 a.m. and 2 p.m. 

The engineer of train 818 experienced chronic (long-term) sleep deprivation 
because of the irregularity and unpredictability of his work/rest cycle. In addition, 
the chance that he would fall asleep was greatly increased by the fac t  that he had 
so little sleep before he started the trip. 

After awakening on November 5, he stayed up about 4 hours and had dinner 
with his faniil before going to  bed for the night. He slept for 5 1/2 hours before 

sleep, but dressed and drove to  work. Thus, he began the tour of dut  wi th  

should have been asleep. The t r ip  t o  Barstow was, however, successfully 
corn pleted. 

In the 26 hours 41 minutes between the time he was called to  work, 1:30 a.m., 
November 6, and the time of the accident on November 7, he had had very little 
sleep. The maximum amount of sleep he could have had from the time he finished 
speaking t o  the STO until the time he left the Barstow motel t o  go t o  work was 
1 hour6 minutes (8:54 p"m. to 10 pm.). 

After being awake for more than 26 hours, the debilitating effects of sleep 
loss were high and they were greatly enhanced by his working during the low point 
of his circadian rhythm. These effects ma have caused the fluctuation in the speed 

of time, train 818 exceeded the maxiniurri speed 13 times. 

He had his last radio communication with the San Bernardino dispatcher 
about 3:52 am. ,  when he acknowledged instructions to  take the siding at Corona 
and allow the eastbound train to  pass. According t o  the event recorder printout, a 
reduction was made to  the train's braking system about 4:03 a.m. in order to slow 
the train to 15 rnph. The last action performed on the engineer's stand was about 
4:11 am., when the throttle position changed from dynamic braking t o  zero 
throttle. 

Other than having t o  sound his horn at each grade crossing, there were no 
other performance demands on him until the train reached the signal at the west 
end of the siding. The engineer sounded the horn at Cota Street, which was 
5,358 feet from Railroad Avenue, where an emergency brake application was 
made. Since he sounded the horn, he must have been awake at  Cota Street. 

receiving a ca Y I to work again at 1:30 a.m. on November 6. He did not go back t o  

insufficient sleep and a t  a t ime of day when, according to  his circadian rhyt K m, he 

of the train between San Bernardino an dv the siding ' '  at Corona. During this period 

8Hildebr"ndt. G., et.al. "Twelve and 24-hour rhythms in  error frequency of locomotive drivers and 
the influence of tiredness." International journal of Chronobioloqy, 1974,z. 175-180.. 
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However, the emergency brake ap lication occurred when the train was beyond 
the stop signal and in the vicinity or the wig-wag grade crossing protection device, 
as indicated by the trail of air brake sand found on the track structure west of the 
stop signal. The Safety Board concludes that train 818 traveled over 25 feet from 
the point when the emergency brake application was initiated to  when the sand 
began to spread onto the rail, based on the speed of the train coupled with the 
sanding system sequence. 

It is likely that the rhythmic sound and motion of the locomotive's engines, 
the lack of physical activity, and a cab heater turned on full further produced an 
environment conducive to sleep. The fact  that the engineer had opened the cab 
window and turned on the interior dome light on the engineer's side suggests that 
he tried to  keep himself awake. 

Nevertheless, the Safety Board believes that his efforts t o  stay awake were 
unsuccessful. As stated in one study:g 

. I I when sleep is lost or disrupted, by whatever means, the 
inevitable consequence is sleepiness during the wake period. If 
sleepiness becomes excessive, the person ceases t o  function 
effectively because ultimately the brain imposes sleep, typically 
in the form of overwhelming drowsiness or microsleeps, 
despite the individual's best efforts t o  stay awake. 

The engineer was operating in an unstimulating environment and attempting 
t o  function at the lowest point of his circadian rhythm. He may have awakened 
from a microsleep spontaneously or as a result of stimuli. Possible stimuli included 
the sight and/or sound of the wig-wag signal, the sight andlor sound of train 891, 
the jolt from the change in the roadbed as the train crossed the road crossing, or 
the actions of other crewmembers. 

The Safety Board believes that the engineer failed t o  stop the train a t  the stop 
signal because his chronic and acute fatiguelo caused him to fall asleep for a critical 
period of time. 

The conductor quite likely suffered sleep deprivation similar to  that of the 
engineer. The conductor worked in freight pool service and was subject to the 
same irregularity and unpredictability of scheduling as was the engineer. His last 
four tours of duty are illustrative. 

Beginning on November 4, he had successive starting times of 9 a.m., 
2:45 am. ,  4:30 am., and 10:15 pm.  Thus, he worked a day shift, two night shifts, 
and an evening shift, or changed shift twice in 4 days. His schedule encouraged 
chronic sleep deprivation. 

He did not suffer the short-term acute fatigue that the en ineer did before 
the accident trip, although the Safety Board does not know what 7 l '  e did in Barstow 

9Dinges. p 147. 

1oAcute fatigue is  attributed t o  deficient quality and quantity of sleep within one normal circadian 
cycle 
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after he returned from eating with his crew. He may have slept, though he could 
not have slept for more than 6 hours. 

However, even if he slept for those 6 hours, he would not have eliminated the 
sleep deficit caused by his schedule. When the accident happened, he was working 
during the low point of his circadian rhythm. He had no duties to  perform, other 
than that of being alert, once the train had entered the siding. Since it is  most 
unlikely that the conductor would allow the train to pass the stop signal without 
warning the engineer, the Safety Board believes that he too was asleep as the train 
approached the stop signal. 

When a crewmember completes a tour of duty, he usually goes to  bed shortly 
after coming off duty because he knows that in 8 hours he will be subject to being 
called for another tour. He is  particularly likely to go t o  bed a t  an away-from-home 
terminal, where a layover is usually short. However, sometimes a layover at an 
away-frorn-home terminal exceeds 8 hours. 

When the crewmembers arrived in Barstow a t  12:40 p.rn., both the engineer 
arid the conductor called their wives. Each estimated that he would not go back on 
duty until about 5 a.m. the following day. The estimates were based on the line-up 
of trains and on the number of crews in Barstow a t  the time and on the fact that a 
traincrew was normally called a t  5 a.m. The Barstow terminal had computer 
monitors that  crewmembers used t o  f ind out  the train line-up and crew 
information entered into VIPs. Accordin to the crew‘s estimates, they had enough 

standard practice and went to  his roorn. 

The engineer took a different approach to  getting his rest. He stayed up, 
intending (as he told his wife) to go to bed later in the day and sleep until he was 
called for work. Had he been able to follow his plan, the time between the end of 
his sleep and the beginning of his tour of duty would have been minimal and he 
would have been as well rested as possible. In theory, his approach was sound. But 
because the unexpected occurred, in practice, it was not. 

When the crew arrived in Barstow arid checked the line-up, i t  did not show 
any pending deadhead moves. Based on that information, the engineer’s and 
conductor’s estimates of their next duty times were reasonably accurate. During 
the day the engineer had conversations with members of other crews that were in 
Barstow, and the were riot aware of any pending deadheads. If the deadhead 

VIPs, and the engineer might have made a different decision about when t o  go t o  
sleep. Since the information about the deadheading of crews was not available t o  
the engineer, he probably wanted t o  take his sleep at  the t ime he had been 
accustomed t o  during the previous 2 days, which was a t  night. In following t h i s  
course of action, he would have been better rested a t  5 am., when he expected to 
go on duty. He would have gone t o  bed about 8 hours before 5 a.m. 

However, he should not have relied completely on the information from VIPs 
or from members of other crews. The carrier’s employees knew that the scheduling 
of trains arid crews was subject t o  change. Nevertheless, the Safety Board believes 
that the carrier should more closely adhere to  the schedule for posting updated 
train and crew information every 4 hours. 

time to have a meal before they went to  % ed. After eating, the conductor followed 

information had i een available earlier in the day, it might have been entered in 



Experience should have tempered the engineer's reliance on VIPs. Because of 
the weekly traffic cycle of trains, crews were invariably deadheaded from Barstow 
t o  Los Angeles on Tuesdays and sometimes on Wednesdays. The engineer should 
have been aware of the need t o  check VIPs after 5 p.m. and should not have relied 
on in,formation obtained earlier that day. However, VIPs was not updated every 
4 hours; in this case, he would not have received the correct crew line-up until after 
5:28 p m  

The Safety Board believes that had the ATSF made the users of VIP5 aware of 
when the information had last been updated and when they could expect the next 
update, it might have made a difference. Had the above in,formation about the 
deadheading of crews out of Barstow been available at 1 p.m. or 5 m., when it 

decision about how to spend their off-duty time. 

The Safety Board also concludes that the engineer was imprudent in not 
trying t o  sleep during the off-duty time that the carrier provided in compliance 
with Federal regulations. The carrier should be allowed, without running the risk 
of contractual violation, to remove an employee from duty if he has admitted to 
not having enough sleep. When an emplo ee re orts that he is, or is  reported by 

the crew calling system that allows him to be taken out of board rotation without 
either the carrier or the employee incurring a penalty. The procedure could work in 
a manner similar t o  the current by-pass agreement employed under rule G 
agreements.11 

Once the engineer learned that he was being called t o  work at 10:15 pm,,  he 
complained t o  the crew caller about the fact  that the three crews in front of him 
were being deadheaded. He complained about not getting his rest, and he implied 
that he might lay off sick; but he did not, and he accepted the call. He continued 
his complaint in a conversation with the STO and implied that he had not slept 
during the day and was just getting ready t o  go to  bed when he was called. He told 
the STO, 'I_ I I mean how [do] you plan your life, just live by surprises?" 

Had he chosen not to  accept the assignment, he would have faced a t  least one 
and perhaps as many as four consequences. The first would have been the loss of a 
tour of duty and no compensation. The second was that he would have had t o  
provide his own transportation home; the carrier would no t  furnish such 
transportation. The latter have would been of little consequence since he coowned 
an automobile that was garaged in Barstow. 

A third consequence mi h t  have been peer pressure f rom the other 

it could have had another engineer assigned and taken the trip. If t he  
crewmembers were deadheaded, their pay would have been less than if they 
worked a train to Hobart yard. 

A fourth conse uence that might have affected the engineer's decision was 

was supposed to  be, the crewmembers of train 818 might have ma 8. e a different ' 

another employee t o  be, suffering from a Y P  ack o sleep, a procedure is needed in 

crewmembers. The remainder o 9 the crew could have been deadheaded home, or 

the prospect of discip 9.  inary action. The regional manager said ". . . [if the engineer] 

11Several carriers have agreements with their respective labor organizations about the handling of an 
employee who has had an alcoholic beverage while on call. If the employee admits t o  having had the 
beverage, he is by-passed from duty and dropped t o  the bottom of the call board. No penalty is 
incurred by eitherthe employee or the carrier. 
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i didn't have a history of it [laying off], and even though if i t  wasn't perceived as a 
good reason, l'rri confident there wouldn't have been any punitive measures 
taken . . . ." Mowever, disciplinary action was a possibility because the engineer had 
laid off twice on call and the ATSF had not taken an action either time. He might 

carrier. 

During his testimony to the Safety Board, the STO expressed "sympathy" for 
the engineer's predicament but said that when he had too rnany crews for the 
trains available, as he did in this case, he had to  deadhead. He said the engineer's 
situation had never come up before, nor was he aware of anyone ever having laid 
of f  at an away-from-home terminal because he was tired. The carrier had not 
provided policy guidance on what to  do when a crewmember notified the STO of 
not having slept prior t o  corning on duty. Thus, no precedent seems t o  have been 
established on the ATSF for treating sleepiness in the same manner as other sources 
of impairment. 

The Safety Board believes that outside pressure (personal commitment, peers, 
and professionalism) and circumstances (being a t  an away from home terminal) 
weighed heavily in the engineer's decision to  accept the assignment. Despite his 
fatigue and lack of sleep, he believed that his best recourse was t o  take the 
assignment. 

As a result of the Safety Board's investigation of the collision between two 
Consolidated Railroad Corporation freight trains at Thompsonstown, Pennsylvania, 
the following recommendations were addressed t o  the AAR pertaining t o  
workhest cycles and performance of personnel on March 30, 1989: 

have believed that another lay-off on call would f: ave prompted action by the 

R-89-21 

Encourage i t s  rnember railroads t o  improve their current 
methods of using train crews to  reduce the irregularity and 
unpredictability of their work/rest cycles. 

R-89-22 

Encourage member railroads t o  provide education and 
counseling t o  employees on proper health regimens and 
avoidance of sleep deprivation. 

R-89-23 

Recommend t o  those member railroads with locomotive cab 
signal systems to  evaluate their cab signal acknowledging 
devices and redesign those that could be operated through a 
sirnple motor response by a sleeping engineer. 

The AAR responded on October 12, 1989, citing numerous ongoing activities 
b various railroads t o  correct problems associated with improper workhest cycles. 

member railroads t o  adopt policies and programs related to  proper work/rest cycles 
and health regimens. The A A R ,  at a meeting with Safety Board staff in May 1991, 

more aware of this issue. Meanwhile, these safety recommendations are being 

T f: e Safety Board replied by asking the A A R  t o  take an active role in encouraging 

stated that another effort would be made by the association t o  make the industry I 
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held in an "Open--Acceptable Response" status pending the completion of the 
described efforts. 

The Safety Board has made several intermodal recommendations concerning 
the study of worklrest cycles and performance of personnel. On May 12, 1989, the 
Safety Board issued three sa fe ty  recommendations t o  the Secretary o f  the 
Department of Transportation (DOT) related t o  human fatigue in transportation. 
These safety recommendations are: 

1-89-1 
Expedite a coordinated research program on the effects o,f 
fatigue sleepiness, sleep disorders, and circadian factors on 
transportation system safety. 

1-89-2 
Develop and disseminate educa t iona l  ma te r ia l  f o r  
transportation industry personnel and management regarding 
shift work; work and rest schedules; and proper regimens of 
health, diet, and rest. 

1-89-3 
Review and upgrade regulations governing hours of service for 
all transportation modes t o  assure that they are consistent and 
that they incorporate the results of the latest research on 
fatigue and sleep issues. 

These Safety Recommendations are a part of the Safety Board's "Most 
Wanted Safety Recommendations Program." 

The DOT responded on August 11, 1989, citing ongoing human factors 
research in the various modal administrations of DOT, the DOT Research and 
Development Coordinat ing Council, t he  then-proposed DOT Nat ional  
Transportation Policy statement, and ongoing reviews of policy regarding 
dissemination of educational materials and hours-of-service regulations in the 
various modal administrations. The Secretary advised that he would keep the 
Safety Board apprised of progress. 

On September 12,1990, officials from the DOT pointed out at  a meeting with 
Safety Board staff that  the DOT was supervising a comprehensive program of 
research an human factors in transportatian, including the causes of transportation 
accidents, the effects of operator impairment, perceptual errors, and fatigue, as 
well as design and operating changes that can eliminate or reduce those effects. 
Each of the modal administrations discussed ongoing efforts related to this issue 
and how the individual effortsfit into the overall DOT palicy. 

The FRA reported on the work being carried out in the railroad industry to 
document the performance of railroad engineers. The FRA i s  also conducting 
interviews with workers in the industry in an attempt to  determine the actual 
extent of any operat r overwork issue. From these interviews, the FRA will attempt 
t o  sort out issues SUI 1 1  as: 
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o 

o 

o 

reasonable commuting distancesfor operating personnel, 

potential needed revisions to  the Hours of Service Act, and 

other efforts that may be needed t o  bring about a more 
normal work environment for rail crews. 

The Safety Board realizes that this kind of effort will require time to  complete. 

addressed C,ongress and noted the following pertaining to  workhest cycles: 
On June 21, 1991, the Chairman of the National Transportation Safety Board 

We are aware that the Federal Railroad Administration (FRA) i s  
conducting industry interviews in an attempt to  determine the 
true extent of the workhest problem. They will attempt t o  
determine what a reasonable commuting distance i s  f o r  
locomotive crews and what other changes might be needed to 
bring about a more normal work environment for rail crews. 

However, i t  must be recognized that the ability of the F R A  t o  
do anything about these issues has been impeded, since the 
work hours of railroad employees-unlike those in any other 
mode of transportation-are governed by the Hours of Service 
Act (Act). While Congress had made some minor modifications 
to  this law, it has remained essentially unchanged since it was 
signed into law by President Theodore Roosevelt in 1907. 

Ultimately, action by Congress will be needed t o  address key 
issues relating to  the Act. Most importantly, we believe the 
FRA should have the ability to  work within the Act, so that 
regulations stemming from the Act can change as the times 
change. In that way, the FRA could mandate breaks and 
off-duty periods for train dispatchers and operators, and new 
workload limits for train dispatchers could be determined, 
without an act of Congress. 

The Safety Board recognizes the effort that the ATSF made to maintain a l i s t  
of telephone numbers of those who should be notified when an accident occurs. 
However, the l i s t  used in this accident did not include the names or phone numbers 
of the operators of the two pipelines that were in the vicinity of the accident site. 

In California, the natural gas pipeline operators were under the urisdiction of 

operators were under the jurisdiction of the California State Fire Marshal's Office. 
Both agencies had listings of their operators, but had not provided this information 
to the ATSF. When the accident happened, CALPUC was in the process of compiling 
a l i s t  of operators whose pipelines ran parallel to or crossed railroad rights of way. 

Previous pipeline accidents have demonstrated how catastrophic such 
accidents can be. Considering the potential for an accident in Corona, the Safety 
Board believes that when a rai l  accident occurs, there is  an urgent need to  notify 
pipeline operators of pipelines that may be affected. The i.ipeline operators, 
governing agencies, and the rail carriers should work together t c  devise an efficient 
notification process. 

the California Public Utilities Commission (CALPUC), and the petro i eum pipeline 

i 
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Therefore, the National Transportation Safety Board recommends that the 
Atchison Topeka and Sant Fe Railway Company: 

In cooperation with the operating unions, develop an 
educational and counseling program designed t o  improve 
crewmembers' knowledge of health and diet regimens and 
methods of avoiding sleep deficits and sleep deprivation. 
(Class 11, Priority Action) (R-91-41) 

In cooperation with the Association of,American Railroads and 
the operating unions, develo a policy that would allow the 

that would allow an employee to  report of f  duty when the 
employee is  impaired by lack of sleep. (Class 11, Priority Action) 

Post on the Voice Information Processing System and on al l  
crew call monitors the time of the last update and of the next 
projected update. (Class 11, Priority Action) (R-91-43) 

In cooperation with the California Public Utilities Commission 
and the California State Fire Marshal's Office, develop a 
complete list of 24-hour emergency telephone numbers for 
those pipeline operators whose transmission lines are near the 
Atchison, Topeka and Santa Fe Railway property. (Class I I ,  
Priority Action) (R-91-44) 

carrier t o  stop an employee P rom accepting assignments and 

(R-91-42) 

Also, the Safet Board issued Safety Recommendations R-91-39 and -40 t o  the 
Federal Railroad A a y .  ministration, R-91-45 and -46 to  the Association of American 
Railroads, R-91-47 t o  the Brotherhood of Locomotive Engineers, R-91-48 t o  the 
United Transportation Union, R-91-49 t o  the California Public Utilities Commission, 
and R-91-50 to  the California State Fire Marshal's Office. 

The National Transportation Safety Board is an independent Federal agency 
with the statutory responsibility " to  promote transportation safety by conducting 
independent accident investigations and by formulating safety improvement 
recommendations" (Public Law 93-633). The Safety Board i s  vitally interested in any 
action taken as a result of i t s  safety recommendations. Therefore, it would 
appreciate a response from you regarding action taken or contemplated w i th  
respect t o  the recommendations i n  this let ter .  Please refer  t o  Safety 
Recommendations R-91-41 through -44 in your reply. 

KOLSTAD, Chairman, CQUGHLIN, Vice Chairman, and LAUBER, HART, and 
IIAMMERSCHMIDT, Members, concurred in theseymmendat ions.  


